Title: Beyond the Standard Model (Review) - Lecture 11
Date: Feb 28, 2012 09:00 AM

URL: http://www.pirsa.org/12020092
Abstract:

Pirsa: 12020092 Page 1/67






- \ | : -, c eNe
“ﬁ\\wnv\:- "S s-€ K"T”“-“-'ﬂ:(, A VRMFA NS

(
\ &

|
“\\ ; k. \‘. - ARV AATWNEAN =S \/

SL'\T\-H‘L-’l\,N{J; n ’xlrtrri‘—\n; ‘;‘K.'uv

Pirsa: 12020092 Page 3/67




iy, v ‘ Wil
DY NS % SSal (e adeaic ‘-r[/frwm'-m"““_.)

|\‘ : k'\ —-. New f-!\».w—_\rv,hru\\ 9 J{_)

SU\'\""-"J\\QMH LN _"llT&r':-Thlk:. (Xpuﬁ;-[_))

yd'x Sl,\r

Pirsa: 12020092

Page 4/67




SH MMS L"S e ( LG denesnns )
f—

|\\| . L)\ B— ARV 11\~.1\t\h$-ﬂ“5 9 f&}

Suehdds tn spespre (149,0)

):._\" % %df) A0

Pirsa: 12020092 Page 5/67




Pirsa: 12020092 Page 6/67




NQ.\)U dkmwmns@j ’S-*JC

irsa: 12020092 Page 7/67




(Q \ LF)\ —— PV (k-i"\tl.f\‘?-ﬁl'\h, 8 fF}

S'L,-\Y{rl‘\-ﬂ!\tlg LN SltY—{r'SYul&:_ (X”;'@,_-U)
> M ] 5 A S[/\D A0

: L
W imensins of Gw‘lj ‘";T’”f’ N D> /

Pirsa: 12020092 Page 8/67




e

(Q |U\ —= oW dimensens U

S’uY-‘:rJ\mlM (n :itrtwvnu: (‘XP (

P A ity //\}k

NE\#\! (ﬂim@mgﬂ‘o\ng ;ﬁ g_,-b S%"nv\j %2}, ’)VA{(/ J.\m('_ D \> L/
(
(

L—:;‘ LQ ":J‘- \\\0 W TOVagana, {L-)\f\()\v‘\ﬂ\.ﬁ\;‘( (_;’0; .' &'; F—)\_‘

Pirsa: 12020092 Page 9/67




(\] \ L)\ —— V1€ Wl IJ{-tl'\Lkﬁ\
SV\\""—“ -\-;QMF{ (n A "~¢(t~ ?uni

Pr— k!

‘\ ~ l.};
-

— Lf? '{.“i’ \\\0 W OVWanAa A-—)ﬂam\[\?( é’ﬂi ( ; F—)\ L_} |> "

NE\K! (jﬂm-("_/\n S\nS Sf{"(\_ B %} S T\/A (e r,L\m €

Pirsa: 12020092 Page 10/67




Pirsa: 12020092

New Aimemsins

L:;a Lfi 'E.JF \\\O_ W TOVaeana, (’\'»‘)\nﬂ‘\.‘\ﬂ\ 5y é’ﬂl : S FZ\ Lr_} l) e ﬂ\D | I\-"\ <

iﬁ S

e

(Q |U\ ——  New dimens

Suv—r-\«aldy in Spespale

P A 3 f\}k

[

Sty 4l } Sl NS

D >4
¢

/
S

Page 11/67




P

L\] .U\ — e w {]\‘-tl‘\L"’\'f"""\"‘ v

Su\w_rlv dg (n GLfEpale (‘XP {

Lol
DM o[

o= X

NEW d,im(:Mg,,‘o\h; (;JPL g_‘b 3+ﬂ’j /ﬂ,} ’)T\a{o fkm('_ [/ \> L_/

L:;a L*’i '\:.JF \\\9_ W TOVanA ﬂl':)\n{g‘\.‘\ﬂ\ o é—ﬂ: ! S F_)\ L} l) —_— ;\D | ]U\ ) \ (0 A ¢

Pirsa: 12020092 Page 12/67




f\/uw (}Umms‘wxsﬂ G-JC

N

)

Pirsa: 12020092

Sﬁ‘mj /W;L

(gt i)
{b'b}\‘\f:-\

4D

— )\D | ]U\ ;'

e o fr\-.l-\ﬁ\r\‘r-ﬂ'\‘n
(x* 9,0 )
S (Xl X SE/{D (}‘b

S’wi{rlml.ly (n Speespale
A
P! > X!

f_./ra((z 4\”.(‘_ D > [‘/

\\'"“\()‘ (2NN —= (oV\ PA CT\r = D

.l

Page 13/67




New d*mmswsqj' e i S (e fme

L;, kest Ne sthonian Aj\nm\mc? S — XDIMS

(]

Pirsa: 12020092 Page 14/67




}—;'3' LES'\F NQ\NWM dh)\/\ﬁ\r\/k\(_?{ é—ﬂ ,SP)\ L}D — /\f

—_—

N Q0

i |

irsa: 12020092 Page 15/67




[/3 -}:eg'\" NQ\NWM A»)M\ch?( é‘ﬂ ,SF)\

Seco

:,i \{O\U}\O\ o I O

irsa: 12020092 Page 16/67




NQU\! d.im@mg‘wg ﬁ S»h'\_a{j /j?A} ()YAN *mt

L:)ch'\- Ne wtonionn ‘ijmo‘* GR SR 1D — XMSs  ddew — (EiinEMFIED

NSIvo
41 O AL l ()
.

I ey

Lo

€L ;\\ A ( k’n’u\.,’\

Pirsa: 12020092 Page 17/67




Wy e =
G\ ﬂnkl‘:‘ --_ql.\lf.b'af‘-g SN 3(:‘_0\—‘

Pirsa: 12020092 Page 18/67




—

Y

( \/-Q_‘u(l U o

=t r‘l?‘-\ly\ > =P -] - .
] l ‘R €N Sy Sm !-,-_ Ak

4 y i'i\”.' )

g I,P o> News Yz

( f. _ Lt sl

Pirsa: 12020092 Page 19/67




"‘1\;
(\/»@_‘L’(l W o

]' ‘:;:‘.\l‘;\b‘ar:g €y 3(7‘('\_‘

. S s
( . h NG
}I'\I.,"\ (1 1-‘| ¥ [‘r'—‘l \ -

-

Pirsa: 12020092 Page 20/67




Ve e Sty eu ok

V) g stde i RFT 15 e

Pirsa: 12020092 Page 21/67




—

( \/Q\Af V4 Cuj% 3”'0\1’,?\'L<Q%V‘~j A\ “?(:\,QQ

y
( ] ) ky‘A‘:'/“'l\ ?__'T '_-_-,( "Ul_Q_ ARA (*\2 ‘F'_\_ { S "Y{'(

Pirsa: 12020092 Page 22/67




(\/Q,\N \V\OJC\ '§+ﬂ]%b%wj E A X ﬁc

(J \uc\m.ff Selol QL= i Yp(
._\\Mf)mwcm'\'-(\ .\/\P{ ~— \‘ﬁ.\}

Pirsa: 12020092 Page 23/67




Y

”Q‘“' ‘f“‘*}*; “;:‘-\l-»\b'm-g Qo el

AOME

"

Pirsa: 12020092 Page 24/67




(\/-@_‘U(l o

!-:;‘ ':}:“\!;\L«'HJ:R €y Ef'f;Q\"w

(DR

f \A
- _I_..-J-—»t-.\"\ | \. [l,'\ . l‘\'.“\f

Pirsa: 12020092 Page 25/67




Q ‘]lll

”QW ‘m‘*}‘: ql?‘*!‘f\b‘afzg SIS

C'\. ME o
!’L -

[ . T \

U ) e Wt Stalp 2 N] =g N Y l‘ l/  Neawg “)\\'] s
2 \eN A

\...,Jv-;‘..\"\ \ R'II"Q e \\;‘\If "p.~\ oA,

Pirsa: 12020092 Page 26/67




(\ \/ BVN \Y\OLJ":, q+ )7\0 &\ % e\ :_f’(f(
(

ot < ™~ < ™ — \
\ ',) )A ’ A - L_J \'{

<A WA LU=y
Lndone | < Aoy

Pirsa: 12020092 Page 27/67




Y

r \/-(/_'\ﬁl Yoy« '_‘ ! &
] =1 /\bﬁ;:g €N S(-:;('\.‘ E 0 l"'-

n l'i\|l.' 3

) [\J =]V ﬁ\)\‘.

ki)

Pirsa: 12020092 Page 28/67




-

N

NVew None, <l
&~ Kl O < '_-\_:‘.‘ .‘L‘I'-‘ i - <0 - o ,
) ey sl SR
n l"i\| l"/,

Pirsa: 12020092 Page 29/67




‘ J‘.["i \fll \/h’a;)]-_' '“:l \\)"nt}‘f‘-\!l

R (V:JU\I }((‘\ vl 7 ~
!’\ ' (Nh',_ ¢ [\J{';./J n,‘)\q

)75

Pirsa: 12020092 Page 30/67




[ RV "-/\ran]-' “‘_‘.I \\,“.Lr‘r‘wf‘

| \ €A\ e, !;- D
(§]55) Sule ™ QF & f~{\m,."  News O\

Wt

)55,

D~ L’) U Suymi

Pirsa: 12020092 Page 31/67




Nt
IJJ}'\/’ '/l"‘“]".‘ *'_il \\f".f,r‘.a-,p.

R QU\I “f('\
[ [:'f\ii'- 3

y Negay \s

= !"TF‘. Jr'_‘

L Lowpiil
\3 (:) A, L\,‘\‘ ""“‘IJ VT\IY] LA,

— =

Pirsa: 12020092 Page 32/67




Vew
R Wou< *.Tl \L".L:‘,;_p o] <7l
: ] \ N :f':.‘({,

f f;\”l | \ [\J\(- ol 0
w RFT - A\ \'J',-‘r':_‘

"I'

Pirsa: 12020092 Page 33/67




\ SN r('\

( \/f A "l/\r-n]-' "_‘,l \\,'-.Lr‘r‘—\fl

"'{\J{-
. \ P [\J‘;-‘. T AV
At l\.‘[ \ ls "Y»: [ - W \ \J,‘r"';

| D~ Jegesyonm

Pirsa: 12020092 Page 34/67




\\/r /
M=0[2 3= 5.

@ D o
! 'MS eUp) - DQ Nl i e
et e CTC

%L\D—)S _SCG\LC‘L'( (S s Sovwe_ T(

Pirsa: 12020092 Page 35/67




(3 IDIUE an Aals

’\'L\' D—j'i -SC(-\\ ouf

Pirsa: 12020092 Page 36/67




d,\] {\J)_,,ﬂ\ M=0/2 3 T/_..' >

& i S Nigs (T

"&L\' i)r)& ¢ (eScnonn Sovve | C <—"-;->

ek o cvug

l’ NESfeeh

A:AIK\ cle R!Ht, v / _.\:‘\"ap “Feld (\L(_\.} ;

Pirsa: 12020092 Page 37/67




& B wel§ - §
XDIM<s ap e S b&\/“"\su\’) LC“-M%M(}L '/D/'T,QS Qf—l‘( )

’H&Dﬁ)-s Scalar (eSsrom@  Sone( TC ) ADIVL " (i

duch o CM(}_\
AdS [N

Autvele St /€ oo Fed LS

Pirsa: 12020092 Page 38/67




b (7

Pirsa: 12020092 Page 39/67




A=
Kiv™y A
( > N P\ﬁj,r;

e - m—— L —

| D- C.‘hau eSu .‘r. : ool LN _- \
o S Ry e e (B Sl 2o |
— /\\w\ — U Al = e N i

y - . ' \ -“-F iﬁ'} A=t ok - AP ™
Ty b ‘_\_ N \ - L \ L'\:m-hwn 5 @& 1{'(—. b

— A
— o S— J

Wzl [ ‘k’,_"‘ ¢ \» [| «‘-5
/

|

'-:\—fﬂﬂf\r” ol ("H[C -]-('J]‘l

dasglai] h e —
jec ies TGy

eS anomatg

el VOl<— XpiM m AdS

e \.{v.rt-:;_J\
A L\K CH\ D

Akela St /Gl ity
L

N

Pirsa: 12020092 Page 40/67




“\)mb\-wv\/\ # 1 Ncm — sy MAC»\,Q,:L\.L:[{_,

irsa: 12020092 Page 41/67




LJ) ":C S‘\— N'Q \)\\'\O‘NO\N\ {L]V\G\ML\ &)

Seoo

i a | )

Yroblem # L Niov =iy ool exbl ¢

Lege (A

Pirsa: 12020092 Page 42/67




Pirsa: 12020092 Page 43/67




Pirsa: 12020092 Page 44/67




¥

Yoblema | Nan—vwmaﬂ,‘&‘{,

4

&&@(A\
Scalov gaﬂfl Dzl E¢:\ : Jﬁl




S (N <

5(0\(0‘{ ,{ar&fl (An ’b:‘L A\ I:Sé:\ E JI—‘_-‘QZ

A ey VENEATRY:
o N

Ui

Pirsa: 12020092 Page 46/67




=S (Y C

Scalavr 1{:&11 w D=t L—jﬁ:\ - ,|.|-_V_‘i

Y V = M3 p
24 240
D:"HY[

Pirsa: 12020092 Page 47/67




e\ &;JM . D=Y+n [553 = /{+%

PR fs

. %:ﬂ)+L>\3+L’(”%}‘{-—-- -
2+ Z+

Nl= =
_DjL‘+Y\ L ] X

2

irsa: 12020092 Page 48/67




irsa: 12020092 Page 49/67




Ad rb:LH-(\ T2 '

add N (g) ﬂxﬂ
U ER S
2+ 240 /é

% &
N .
b =4+h

S
/é ,,@/@\7:-»&
;Z( bm%v Covs el mﬁ}







Pirsa: 12020092 Page 52/67




Pirsa: 12020092 Page 53/67




eV

r/ / r\
A o = — (Ui S e A O [ c) 4
\'W"V\ 7—%} L l"{\’TV’\‘-YMWMAGQ.I(L\L:I{ (—-L\"-'O\f\c.s s D> ( D" H_” U[ \')bi} (/)

AR

’/’é@ CA)

=C r’\tm‘f [(rp(p \An 'bftf"ﬂ'\

Pirsa: 12020092 Page 54/67




Pirsa: 12020092 Page 55/67




: : e "
SCOKLW IVCJ,Q/J\ LAn D::Lf A\ E¢1 7 /r+’;.7;

- M 4P
2+ 240N
I) = L\ +1\

1




D = ¥

N U#N\y_dz ¥~04

Pirsa: 12020092 Page 57/67




irsa: 12020092 Page 58/67




irsa: 12020092 Page 59/67







N Csan ‘:r_nc'lf l_”ﬂ

Pirsa: 12020092 Page 61/67




N Crean ‘y_{l;l_ﬁ,{

W( Mo =\ (d))
&g T

~ 'J - {
Al (

Pirsa: 12020092 Page 62/67




Pirsa: 12020092 Page 63/67







N Cran '\‘f_ttl l‘...l

=1k
C)Hx &d%ﬁ —LEHV‘BD g/_“\/(¢\‘ \

ety
D

&

53

s

Pirsa: 12020092 Page 65/67




N e N‘xﬂi k..-_ d

(=

Jl’ﬂJJVLL«V,k

% d ﬂ L 9”,;53 9,/ \/(g{) > © aa}é\ 0 Nasoawe (43
® Al )

! I‘I'~{1[hi'l

S =

~

\ng(t— : £ \\\/ \ ‘ TR BN =
'S, S — o °f \ = \ k[ o

S ’\N = DM - Casswne ()4 A
of — |

Pirsa: 12020092 Page 66/67




@

o U_,,\-\n-t, feed

(=

u;\l‘- LDL?S — Qi_(_ )“6\

L. TR

Ol o bes MS fanssie ‘k

%\ s L
X d W L3620, d - \/aﬂ) © 3ah)_, 50 N
(/_) ,é' W =k DM«CML"

S =

S al\.’ = ; ASE W, & ___\ lu. _}

\M{(k)‘/BMS%WT y\— \\/A L c‘mam ‘:/J \/ \

— ]

| — —

Pirsa: 12020092 Page 67/67




